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Who We Are 
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Dr. John Mather 


Dr. Piers Sellers Dr. Compton Tucker 


Most Excellent Order of Nobel Prize in Physics — 2006 Galathea Medal — Denmark 2004 


the British Empire Rumford Prize — 1996 Vega Medal — Sweden 2014 
2011 Franklin Medal — 1999 
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¢ How does the sun work? 
e When does space harm us? 
; ¢ How to live within a star’s atmosphere? 


¢ How does the universe work? Pane og 
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¢ How did our solar system form and evolve? 

¢ Can we find evidence of life elsewhere in the solar system? % 

¢ What are the different environments and processes in our 
solar system? 4 
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impact on Earth 
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- Ranked No. 1 
Within NASA 


QuikscaT 


ACRIMSAT™ 
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Landsat 7 


Aquarius 


CloudSat « 
OSIRIS-REx 
(Sample Return) 
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New Horizons 


_ Messenger 


Pioneer 
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launches to 
International Space 
Station as a test bed 
to demonstrate new 
real time, relative 
rarehrexch ale) a 
technologies. 


is an asteroid sample return 
mission to near Earth asteroid Bennu with 
sample return to Earth in 9/2023. 


is a collaborative program 
between NOAA & NASA to develop the next 
generation GOES environmental satellites. 


Upcoming Launches in 2017 


astrophysics mission will uncover the 
physics governing the ultra-dense interiors of 
neutron stars. Using the same platform, 

darom ani cHelaMmW all mel=ipalelaines]komue-lilelterdials4 
space navigation technology. 


spacecraft will sustain 
continuity of and enhance NOAA’s Earth observation analysis and 
forecasting capabilities from global polar-orbiting observations. 


will investigate the forces at play in the near-space 
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disturbances that can lead to severe interference 
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is the third satellite in a series that will ensure the 
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throughput communications services to NASA's missions. 


will examine the response 
of the upper atmosphere 
to forcing from the Sun, 
the magnetosphere and 
the lower atmosphere. 


mission will provide absolute measurements of the total 
solar irradiance (TSI) and spectral solar irradiance (SSI), 
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GOES-R at KSC 
GOES-T system module 


Geostationary Operational Environmental Satellite-R Series 
(GOES-R) is the next generation of NOAA’s GOES satellites that will 
provide a major improvement in quality, quantity, and timeliness of data 
collected. The GOES-R Series will provide improved detection and 

fo) oxX-1av7-1 (ea Meymanl=in=te) qe) Leys lor] melal=tale)aat-lar-maat-] melia-redhVmlaal e-leam ele] ¢)i(o 
safety, protection of property, and economic health and development. 
The series consists of 4 satellites: GOES-R, GOES-S, GOES-T, and GOES-U. 


JPSS-1 Satellite in EMI Ealinae on nJune 22, 2096 


Joint Polar Satellite System (JPSS) Program provides 
operational continuity of satellite-based observations and 
ground segment data products for NOAA Polar-orbiting 
Operational Environmental Satellites (POES) and the Suomi 
National Polar-orbiting Partnership (SNPP). JPSS consists of a 
series of polar-orbiting environmental satellites: JPSS-1, JPSS-2, 
JPSS-3, and JPSS-4. 
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Goddard’s unique instument capabilities are key in determining the content, ongin, 


and evolution of the planets in oursolarsystem & in enabling deeper space exploration 
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instuments in the Word, and our 


ENABLI We planetary missions are providing 
a deep understanding @ 
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Lunar Rec onnaissance Mars Atmosphere and - 


— Orbiter (LRO) is mapping the Evolution Mission (MAVEN) is ety <= 
\ Moon, charactenzing its orbiting Mars, assessing the 
S Wr-Kelt-hulolam-vanviicovalaat=lainmr- pale, evolution of its atmosphere; 
* determining the availability Sample Analysis at Sample 
of key resources - all key to Analysis at Mars (SAM) is the heart 
OMe leelcomalelant-lam=p<elelc-huceya of NASA’s Cunosity rover and the 


male} oket-Jof-] 0) (—elal lanl taVA Loco) 
iS See ; a haves ded on Mars 
fs & Origins, Spectral Interpretation, Resource . 
Identification, Sec urity-Regolith Explorer | 
(OSIRIS-REx) (launched in 2016) is en route to ue 
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Goddard isleading research on the Sun and its interactions with Earth to help monitor 


soace weather and protectU.S. power gnds and cnitical infrastructure 


TY @] a DAS LARG EST Observatory (SDO) observes 


collection of heliophysicists — and how space weather's 


The Solar Dynamics 
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created by solaractivity - 
100 million images of the 


Magnetic Multiscale (MMS) sun were taken between 

mission investigates how the 2010 and 2015 

Sun’s and Earth’s magnetic 
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better understand how 

geospace eres Disc overed: eaten 

iaaleleK=3 tame) (-rexe)anvanlelalier- hele) ats From 80,000-Mile Wide 
Sunspot Threaten Earth 


networks, GPS navigation, and 
electrical power gnds 


UNDERSTANDING THE SUN 


to protect Earth & enable deep space exploration 
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Earth Science: Understanding Earth > System — 


Through advanced instrumentation, science, and project management expertise, 
Goddard playsa critical role in improving and protecting life on the home planet 


CTofefol Trem eau M eal Ulom elms -manelaliioliiaem-laemirelet-iiince| 
of Earth’s complex systems; since 1997 NASA’s EOS 
Satellites have collected long-term global measurements 
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water| weather| atmosphere | natural hazards 


Earth Observing 


System 


NASA’s Global Precipitation Measurement (GPM) mission is 
NASA Releases First felcohvsle hare mre Me 1(e) Ok-N Maat] OMOlmC-Hiam-Nalem<aloh are) lematst/Oliaremeemiteiiiels 
Global Rainfall and hurricanes in real time and improve our understanding and 
Snowfall Map forecasting of extreme weather, the spread of water-bome 

- Feb 26, 2015 diseases, crop yields, and freshwater availability 


From flagships to explorers, spanning astronomical domains, Goddard is uniquely 
qualified to discover how the universe works and to search for extrasolar life 


Hubble be aa at 25 - some of asttonomy’s most pressing questions and ‘“<<ges> 
Hubble’s Greatest Hits giving rise to many new mysteries 


Dark energy 
me(olrotel are Mm rh 
icc) Lael ile ts 
The age of the Universe... 
Hubble Space Telescope’sretum on investment 


has been pnceless, with twenty-five years of ec” 
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- Apri 2015, National Geographic 


am EXPLORING DEEPER 


ee ae ee eee THAN WE EVER HAVE 


Forget Interstellar, 
Watch Milestones 
from NASA Swift's 


10 Years in Space 
- Nov 30, 2014 
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Swift has marked 10 years of game-changing 
astrophysics, and remains the only satellite 
capable of precisely locating the universe’s 
eaves more)’ -1010/K=). (0) o\-(e) geo Ralomanlolalivel sale 


them before they fade from view ~ Swift 
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Vision forthe Future es; F | ey 
20 years from now, Goddard will be’. 


Disc overing 
Enabling NASA’s more about the 
exploration history of the 
fo) 0} (=fen \V(= 1-4 
PAW alton cola tilie 
Leading the Atlantic space 
search for life on | science, research, 
other words ii=Yeualare) lore Var lace, 
launch 


SPACE FLIGHT 
CENTER 


MAKING THE WORLD A BETTER PLACE - 
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Technical 


Performance 
Contracts 


Budgets 
NASA 


Headquarters 


Office of Management 
and Budget 


General 
Accountability Office 


Status 
Reporting 


Science 

Customers 
Lessons 
Learned 


People 


Configuration 
Management 


Schedules 


EVM 


Risk 
Management 
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Project Management: Principles to Success ™ 
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— Create aclearly defined vision of the future that serves to inspire and motivate the project team which in 
turn provides an important first step in paving the road toward project success 


2. Secure sustained support “from the top” 
— Develop effective working relationships with key stakeholders at all levels 
3. Exercise strong leadership and management 


Somme (o(=1aleiavar-laleme(-\V{-) (0) oMe)aal-lam(-¥-el-)acm-lalemncloialal(er-] mie] imide amdal-melect-lalrc-lulean 
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4, Facilitate wide open communication 
— Listen and share the good, the bad and the ugly 
5. Develop a strong organization 
— Design and align culture, rewards, and structure 
6. Manage risk/seek opportunities 
— Employ a continuous and evolving risk-management process 
seen ole) aa ie)aW 7-1 a0 dal-laM=>.4e)(e)i me) 0) ele) aa0lalid{(-tm nom a-ro [6m ael-iee) aero al-re [0] (<M atone ia-lant-lalmcmaalaelel:dam-4](-m elalalelle)(=13 
7. Establish, maintain, and implement an executable baseline 


— Develop clear, stable objectives/requirements from the outset; establish clean interfaces; 
track changes, implement corrective actions when necessary; and maintain effective 
fol alitavle-halelameelaiuae)| 
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Unique Challenges for Project Management 


Problems and challenges arise even on the most well planned projects 
= Need both schedule and budget reserve to address unknown unknowns 


— Need reserves to actively manage issues and concerns to minimize 
(oy) m=] ale mcxelavele [Ul (omiaal er-Lelas 


— Need reserves to mitigate risks 
=» Need to manage technical reserves and design margins 


— Exceeding technical reserves and design margins may force 
re-designs, affect mission performance requirements, and/or 
deplete cost and schedule reserves 
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Challenges - Schedule "~ | 6 


= Meeting planetary windows brings hard deadlines 
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OSIRIS-REx completing environmental testing 
Launch window September 3 — October 12, 2016 
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= There will be reasons to change requirements after they are baselined — 
budget cuts, changes in funding profiles, system upgrades, unplanned changes 
in an interface, or changes in a regulation or a standard, etc. 

= Requirements creep, both in the science and engineering areas must be 
aalialiaalrA=xemnemcie-\’melamcvelal=rol0](em-lalemiviivallam ole lers<-ye 
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Continuity Mission 
(LDCM) - The 

Wl at-leastclmlalieclacte 
Sensor (TIRS) 
TaksivaUlaat=lalael ne) 
schedule 
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» 
= Satellites with complex designs and/or large scale pose unique challenges 
— Drives schedule and cost 


BN 7.21 
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James Webb Space Telescope (JWST) 
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Challenge - Complex Design (2 of 2) 


= Satellites with complex designs may need unique or one-of-a-kind facilities 
and support equipment 


=" Ground systems can also have complex designs and/or unique challenges 


I = & : . 
New vibration facility for JWST 
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Challenges - Facility cditicts ; toe 


=" Schedule conflicts between projects using integration > test facilities 
— May require building new facilities 
— May require taking hardware to outside facilities 
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JWST required 
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> Facility conflicts = / : SP 
also drove MMS) pre“ aleado Coe z 
to build their own . ae cm > 
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> JWST Integrated Science 
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lowered into the GSFC Space 
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Vacuum chamber 
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Challenges - Outside Partnerships a 
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= Partners can also back out of agreements 
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Main Electronic Box 
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Gas Chromatograph a Laser Head 
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(NASA GSFC) 


ExoMars mission recently slipped launch 2 years from 2018 to 2020 31 


Challenges - Proc urea Dads | 6 


= Delays in awarding procurements can increase cost, as well as decrease 
ol aVetoll (-Maal-lecdiars 


JPSS-2, -3, and -4 spacecraft experienced a delayed start as a result of a procurement protest 
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Challenges - ardwareeae Ph 6 


= Hardware issues can cause cost increases, schedule delays, ae... 
and re-plans 


— Parts issues 
e Parts not available 
e Long lead items do not meet mission schedule 
e Parts may require test program 

— Hardware issues 
an elo) mnie) a daat-laciall®) 


Failure during testing 
BYelaliale mre sterol 6] i=) 
Exceeded budget 


Unexplained test results 
e Late deliveries 


Late hardware deliveries from suppliers 
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Challenges - Launch Véhicle'Sc edule d 


=" Delays in launch vehicle schedules use up funding and schedule reserves 


= Project manager needs to incorporate schedule and cost margin in budget 
xe) quale) dante] mr-learamel=it-\me) mr MK-h WAN (21=), ome) mm aale)aiaals 


— May need to re-plan and request more funding from Headquarters for 
longer delays 


= Launch vehicle failures tend to cause long launch delays, as well as, 
backlogs | Tamtaremantlallicsis 


MAVEN Launch on ATLAS V on D)S{GO)VA rw Fle lalelamelam ar) (ee)a mem aelel<-lmigelan 
November 18, 2013 Kennedy Space Center on February 11, 2015 
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Challenges - On Orbit Events: i oe 
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= STEREO mission experienced problems in October 2014 
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=" Defense Meteorological Satellite Program (DMSP 19) broke up in orbit 
in February 2015 
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=» Micrometeoroid impact to the MMS 4 ae olUnmre}Imlakiaaelaatslalacme]aremaal= 
Spacecraft are still functioning : . 
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assessments (CARA) 

— Routinely needs to move 
satellites to avoid collisions 


STEREO Satellites during Spin Test 36 
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Challenges - Stakeholders ~ 


= Key stakeholders often drive launch dates and funding, as well as ownership of 
mission between agencies 


= Stakeholders include Congress, Office of Management and Budget, science 
Kolanvanleralidi=sars]aremeldals) ar-l-x-)alel(ets 


= Outcomes are often out of the control of the Center and project manager 
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Deep Space Climate Observatory 


emer Seen ace Landsat 9: Stakeholders driving 


ea ine 2001 to 2013 (formerly Triana) launch readiness date 


confirmation in 2013 

Several with launch in 2015 

attempts to (joint NASA/NOAA 
revive mission mission) 


scheduled to 
launch in 2003 
(NASA mission) 


Same instruments/measurements — different prime 


Apt cy 
mission focus (earth science to solar storm warning) 
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and Volatile 


Mars Atmosphere 
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EvolutioN (MAVEN) M 


The MAVEN Ex 
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Payoff - MAVEN Observations at Mars ee 
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Caen eee ae 
CU/LASP © GSFC » UCB/SSL * LM « JPL 


Atomic Hydrogen 


10) 
Atomic Carbon Atomic Oxygen 
= 
§ 3 e 5 
” 
= = £ 0 
Ee = @ 
s E : 
8 8 2 
5 5 a -5 
2 2 
ra) ra) 
; ¥ cide d 2 : -10) _ : 
-2 -1 0 1 2 -2 -1 0 1 2 te) 8) 5 10 
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Three views of an escaping atmosphere 


= Shows H, C, and O that are participating in processes leading to loss to space 


= Allows us to track loss of climate-related gases H,O and CO, 
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Lessons Leamed from the MAVEN J oumey™ 


= The first lesson in planning is that you can’t plan for everything. 
We encountered plenty of issues on MAVEN that required us to assess the 
impacts and move forward with Plan B. Surprises along the way: 
— Two instruments were delivered months late, during the year of launch 
— Application of anew material in a heritage system (MetGlas) and impacts in 
Taacrsdechale)am-lale im (10) alcaam \V/LUK MAUI NVA) "é-] [Oro1m oi ala Vana at-)a=lat-] ow-lavemual=liar-) e)elileciatela 
prior to use 
— Sequestration, with imposition of a travel cap in FY 2012 that threatened MAVEN’s 
Je) e)cey-(aamcomee)areleadiay-m ole ialesss 
— FY 2014 furlough beginning 7 weeks before scheduled launch and how we preserved 
MAVEN’s full launch period 
— Removal of an instrument at the launch site for rework back at Goddard (the 
mf @r-Talavolem DLO] ©) | (or) a-m -1g0) 0) (=a q Mam dat-] mle) a rel ectom-l2t-] [ame [Ol al atca (-10aleal ela=) el-le-1d1e) acer) an Ol Or 
Tale mcelaecrom- M-]k-ym Kolll-dame(-toly[e) ay) 
meme C0) 0 a1=1 Ms) (0 [atoms] 0) al alcMeem ame] NVA am lal dared aMmelal davon) da Man dalslamyicm elemeal-Maalcielamie 
2008. This comet was discovered in January 2013 and drove a significant amount of 
elated ale manliarcteldtelam elt-lalaliatcar-lavemaaleltciaav=lalec)ale)amce)mndal-m @\leike) ol-1ay40N i. 
encounter 


= Find opportunities to team build at frequent intervals and schedule in lessons 
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and the Business Change Initiative 


Leveraging Our Project Management Skills 


(@F at- Fale flare in aace)(=cenem ea(-Ralaliavemcm@xelaiucolm maby. icevalaatsvale 


Our vision/reality is increased collaboration with programs/projects consistently 
applying best practices and actions to foster cost-effective 
and on-time delivery for all missions 


Sig nificant Extemal Reports And: 
Findings Related to PP&C 


(OW{-} aus 10m Osea CI-Jal-1e-] anole] ald) al-m O)ai(e-w-]alem \)-Wy-W [als] 6\-(el ke) mm Gl-lal-1e-] Ma] ole] a acm ice) an 
2009 onward identified more than 300 recommendations in the areas of 


scheduling, management, and training. 


GAO and NASA IG Reports from 2009 to 2016 


GAO-09-436T Projects Need More Disciplined Oversight and Management to Address 
Key Challenges 


GAO-09-306SP, GAO-10-227SP, and GAO-11-239SP Assessments of Selected Large- 
Scale Projects 
GAO-10-387T NASA Key Management and Program Challenges 


GAO-11-364R Additional Cost Transparency and Design Criteria Needed for NASA 
Projects 


GAO-11-552R NASA Data Issues and Compliance 


GAO-11-945T Polar Satellites: Agencies Need to Address Potential Gaps in Weather and 
Climate Data Coverage 


GAO-11-672 Acquisition Planning: Opportunities to Build Strong Foundations for Better 
Services Contracts 


GAO-11-404 Space and Missile Defense Acquisitions: Periodic Assessment Needed to 
Correct Parts Quality Problems in Major Programs 

GAO-12-604 Polar Orbiting Environmental Satellites: Changing Requirements, 
Technical Issues, and Looming Data Gaps Require Focused Attention 

GAO-12-576 Geostationary Weather Satellites: Design Progress Made, but Schedule 


Uncertainty Needs to be Addressed 


GAO-12-207SP, GAO-14-338SP, GAO-15-309SP, GAO-15-320SP Assessments of 
Selected Large-Scale Projects 


GAO-13-4 James Webb Space Telescope: Actions Needed to Improve Cost 
Estimate and Oversight of Test and Integration 
GAO-13-22 — Earned Value Management Implementation across Major Spaceflight 


Projects Is Uneven 


~ 


eo — 


xy 


GAO-15-006 GEOSTATIONARY WEATHER SATELLITES Launch Date Nears, but 
Remaining Schedule Risks Need to be Addressed 
GAO-15-100 James Webb Space Telescope: Project Facing Increased Schedule Risk 


with Significant Work Remaining 
GAO-16-309SP Assessments of Major Projects 


GAO-16-461T Preliminary Observations on Major Acquisition Projects and Management 
Challenges 


GAO-16-688SU NASA's Needs to Improve Controls over High Impact Systems 
GAO-17-303SP, 100790 NASA: Assessment of Major Projects 


IG-12-012 Review of NASA's Lessons Learned Information System 

IG-12-021 NASA's Challenges to Meeting Cost, Schedule, and Performance Goals 

IG-13-008 NASA's Efforts to Reduce Unneeded Infrastructure and Facilities 

IG-14-018 Space Communications and Navigation: NASA’s Management of the 
Space Network 

IG-14-020 NASA's Use of Space Act Agreements 

IG-15-007 Audit of the Near Earth Network 

IG-15-013 NASA's Management of the Deep Space Network 

IG-15-024 Audit of NASA’s Joint Cost and Schedule Confidence Level Process 

IG-16-004 NASA's Efforts to Manage Technical Capabilities - TCAT 

IG-16-005 NASA's Parts Quality Control Process 

IG-16-008 NASA's Efforts to Management Its Space Technology Portfolio 

IG-16-014 NASA’s Management of the Near Earth Network 

NA NASA IG Semiannual Report; April 1-September 30, 2012 

NA ASK: Government Brief, GAO NASA Reviews 

NA Geostationary Weather Satellites: Recommendations for Executive Action 
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Goddard’sResponse to.Challenges = 
using the Business Change Initiative 


Environmental Challenges Our Response — BCI Outcomes 


Rising costs, schedule delays, 

and disparate processes 

Increasing budget constraints; 

perceptions of NASA and 

Center challenges | 
Possible retirement wave 
impacting knowledge capture 

and practices; need to ensure 

optimally-trained staff and 

sharing of best PP&C practices 

Increasing external reviews 


and data requests 
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Business Change Initiative and © 
PP&C Evaluation 


The BCI comprehensively evaluated Goddard’s PP&C, as well as programmatic communication and 
alielaant-halelamcvar-lalal-maat=voar-laliaacmcom| an] e)ce).-meoss| muvee (-tol0](-emr- alee) i-1e-] 1m ella (e)aanl-lalaem-lelgesscmaal~) 
Flight Projects portfolio 


Disparate Community 


Rising costs and schedule delays 
Varying processes and tools 
Increasing competition 

Oncoming retirement wave and 
corresponding knowledge gap risks 
Expanding reviews and data requests 
Confining pockets of PP&C excellence 


RESULTS 


Numerous re-plans 

Redundant activities and systems 

Limited new business 

Limited experts/diversity 

Poor communications and visibility into 
project performance 

Insufficient willingness and mechanisms to 
share expertise 


Breaking Barriers 


Envisioning desired end state 

Defining stakeholder/project team needs 
Designing plans and material 

Developing guidance, tools, and resources 
Deploying and communicating changes 
across FPD and partners 

Sustaining process improvements 


FUTURE STATE 
=> => 


= 


=> 
> 


— 


Integrated Community 


Increased visibility and accountability 
Advanced tools and resources 

Common policies and requirements 
Enhanced training and knowledge sharing 
Expanded risk management 

Improved cost and schedule performance 
across mission portfolio 


RESULTS 


Efficient PP&C 

Accurate data 

Consistent application of practices 

Skilled, diverse workforce 

Early risk identification and mitigation 
On-time delivery and cost effectiveness to 
ensure mission success 


.  . . 
al a% 5 
\ . 


Scalability for Project Assistanc e& Complia ale 
Tatod (<1 nats) ale-uir- 0 0) 6) (er- Lena mcom=)al~0|(omt- k= tl ale men al- Balers 


= Lifecycle ww Applicability (wy) Compliance 


Survey and assess Ke f-Yavai avec) icemal=tete ks Provide tools, 

complete program/ for each grouping of templates, guidance, 

fe) ge){Xeimm ele) gaxe)|(omn Ke) “like” programs/ ale Make 10] geo Ke) 

understand projects to balance facilitate fulfillment 

Taal elaiacecmlare, (Kol arolid(olacmiels of requirements for 

differences feasibility and 1 ire] 0) 6) [Lore] o) (=m gel8] os) 
eJele)elateyal 


Prior to deployment, each change is developed with consideration of the affect on and 
significance to the GSFC project portfolio. 


In many cases, various projects will be piloted to measure ability to adopt new practices, and 
tools and resources are developed from the feedback received to assist in acceptance. 
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Schedule Management Guidance, 
Tools, and Resources 


The PG establishes GSFC 
requirements for Schedule 
Management Plans, Integrated 
Master Schedules, 
Baseline Schedule Management, 
and Schedule Performance Analysis 
and Reporting 


APPLICABILITY 


Thirty-one BPls were developed 
based on GSFC successes, as 
well as practices identified from 
other Centers, industry, and 
other agencies 


Designthe Assess Schedule 
Project Schedule | Efficiency Along 
Book the Critical Path 


Assigna Lead Create an srs Aer: 
Planner! IMS Database in Plan the Project bllestono 
seagnarndg the MS Project Schedule Margin Performance and 

roject 
Forecast 


Organize Project 
Schedule, 
Planning & 

Analysis Room 


Plana implementa 


Successful Schedule 


Schedule Control Board 
Summit 


Mi at-wal-ianela ace mslal-l a=) me) lait 
portal that houses the 
31 BPls and PG, as well as 
links to helpful aids, tools, 
templates, and resources 


Tabs: 


Reporting 
Summary Status 
with the 
Schedule 
Scorecard 


As Needed 


| Recommended 
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Best Practice Instruction-— 


Conducta Schedule Peer Review 


Objective: To expand knowledge sharing across projects and 
increase consistency in use of practices in developing quality 
Integrated Master Schedules 


4. 


Schedule Peer Review Check List 


. Assigna Peer Review Chair 


Select between two-to-four Peer Review members forthe review board 


Prepare a Peer Review Plan and deliverit to the project planner/scheduler, D/PMR and Deputy 
Project Manager. The Peer Review Plan can be an e-mail outlining: 


a. Purpose of the Peer Review 
b. Peer Review Members and current assignments 


c. Estimated number of hours for Peer Review preparation, meetings and 
findings/recommendations preparation (if the review is funded by the project) 


Data products requested in advance of the review 
Date of review meeting (coordinated with the project) 


Due date for out-briefing reportto the projectteam — a face-to-face meeting to discuss 
the findings is preferred over a formal written report 


Receive data products forreview by the Peer Review members: 
a. ProjectIMS 
Supporting contractor/ partnerIMSs 
Givers/Receivers List (if available) 


b 
c 
d. Schedule ManagementPlan 
© 


Results of schedule risk analysis, health checks, Standing Review Board Programmatic 
Assessment Group findings, Government Accountability Office schedule audits, etc. 


f. Work Breakdown Structure and dictionary 
g. Project Plan (if available) 
h. Project risk register 

i. List of potential project descopes (if available) 
j. Most recent Monthly Status Review 


. Akick-off meeting / project briefing is recommended to acquaintthe Peer Review members with 


the project background and schedule objectives 


. The Peer Review team members review the IMS and other data products 


The Peer Review Chair requests additional data or clarifications fromthe projectif needed 


The Peer Review team should meet and discuss their initial individual findings and conduct 
ongoing meetings to integrate their findings and recommendations 


Chair prepares Peer Review briefing includingfindings and recommendations 


. Peer Review findings and recommendations briefing charts are delivered to the projectteam 2-3 | 


days before the briefing 


. The goalis to conductthe Peer Review briefing of findings and recommendations with the project 


team no laterthan three weeks after the kick-off meeting with the project 


Aids in evaluating a project’s Integrated Master Schedule 
and associated schedule management processes 


Leverages the cadre of experts around Center for 
support/skills 


SIU] 0) oe) a nom [aimed e-leud(o)amr-]alem=.Colat-lal--meymm a] oce-]aloM (=e) als 
Serves as a quality assurance review 


'saale)(o)=xomcom aar-}iale-)lamcie-larel-laekme)mel6l-]liavAmiaale)ge)\(= 
performance, and provide credibility in terms of the 
Integrated Master Schedule 


LCRD Payload Schedule Peer Review 
Findings and Recommendations 


10) 
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Eamed Value Management Focus 


Objective: Increase EVM use and consistency for better tracking through improvements in 
various elements (tools, process, policy, training, and reporting) 


POLicy ff COMPLIANCE 
= Provide Center response = Integrated Baseline Reviews/ 
to NASA Headquarters requirements Surveillance Reviews 


= Prepare internal guidance for projects to = Key Decision Point reviews 
navigate policy and approach _. ® Contractor reviews 


TOOLS REPORTING 
Sia foal oaeiem ole loli al-vema-leleladia 
ane acai Earned Value requirements . 
fal : 
= Generate and install hardware MIE TESEELE A _ =" Update monthly status reviews 
and software requirements System \ = Create reporting users guide 


TRAINING 


= Identify available training 

= Identify training needs of workforce 

= Tailor EVM training to projects life 
(oaVol (=mr-] ave MY Vela aie) ge) 


Sl 


BCI Accomplishments ~ ‘ 


a 
a 
a 
a 
a 
a 
a 
o~ 


GSFC SCHEDULE 
CHECKLIST 


Febtnonan 


SCHEDULING — CONSISTENTLY DEVELOP, ANALYZE, AND EVALUATE PROJECT PROGRESS 

San BY=NVZ=) 10) of =e br-latoMol=1 0) (ey \{-te mela larell 9) (-m-40l(e(-lifat=xmedameveal-telOl (=m \Viclarclsx-lanlsais 

Same =Yah dui t=Yo-lalomerg-t-]e-Yo msl @ nom e)-Valallatcarclatemcvela=tolll llatem el-tim ele-loid(e-Mlatiaal(eidlo)ats 
Smee =10T 1 ates calla aliayearcl ave moveval-el0lilat-m aren al=tel<-m \K-ia" Zola @ AVE Mslarela-lme)i aie) 


Y Coordinated collection for development of a project portfolio integrated management system 


MANAGEMENT REPORTING — REFINE REPORTING TO MINIMIZE REDUNDANCY AND ADD TRANSPARENCY 
Y Revised monthly status review guidance 


mash a-Y- lanl ilar-xomaaremere)i(-xerd (eam) elem a=) eleladlalcare) mae) om AO MIS10(-\m a=] ole) aan ie) ml elneys4e-lanis 
and projects 


EVM — ADVANCE PERFORMANCE MANAGEMENT ANALYSIS AND EXECUTION 
vY Assessed and defined As-ls EVM System Architecture 


Y Designed an EVM Training Curriculum Concept Document 
Same oo) ae |Ta-1x-tom-lalo mol [ida] oleia=tom =AVA\V/Mu=lanl®)f-ln-om ie) ame) ge) (-Yeiml e\-Tace)aaat-lale-ma-) ele) adi ays 
Y Streamlined the acquisition process for EVM software 


Cost ESTIMATING — STANDARDIZE AND IMPROVE TECHNIQUES AND DOCUMENTATION OF COST 

ESTIMATING PROCESSES 

Y Employed a reliable framework for conducting Joint Confidence Level model 
assessments 


¥ Wrote and released a parametric cost estimation handbook/guide 


KNOWLEDGE MANAGEMENT — IMPROVE KNOWLEDGE AND TRAINING AND AID IN TRANSFER OF DEPLOYMENTS 
Y  Re-constituted a forum to share learning, knowledge among community 

Same DY =XJ1 4 a1 -Yo ole la aell](Ulaame-latem at-)]el-\emug-liameode ial lamcelean civ] m=) <-leUle(ola me) m=AVA\Y 

Samu BY=NVZ=) 0) of Ye r= woe) 4h =] ale Wr-kX=1X-1 0 01=) al om cole) ie) am 1-2-1 Om o) e-Lei ide) l=) acmcome(=\V.-)(0) 0.41115 

Same => 40 -)avol=Yo mm uelialiat-Melamsielel:<-1an > <-Ye0 |u(olapmal-lalaliavearclaremsveralsyele) il ays 
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ro. & 
Provide Resources to Enable P 


© Tools ’» Communications 
+ Planni cue 
* Schedule Assist Team cgrategic Planning & Guitan. Senior Strategy Meetings 
¢FPD Portfolio Database 


e Supervisory Meetings 
¢ All-Hands 
e Pause and Learns 


¢ Portfolio Master Schedule 
¢ Enterprise Licenses 


¢ Goddard Schedule a e Masters Forums 
rNate\Wistisia ele) % eee: 
*Reporting Templates 2 Discipline Working Groups 
¢ Journal Voucher Tool 3 ¢Planning & Scheduling Lunch 
a and Learns 
© Policies & Procedures 


cH erelaalexe MV (cllUlom acelelareitale)(orss 
¢ K-MAP Workshops 
Combined Resource Forums 


¢ Best Practice Instructions 
¢ Procedural Guidelines 
* Discipline Handbooks 


»» Portal/Knowledge Networks 

eIntegrated Performance 
IVEVaretefcraleyalt 

¢ Planning & Scheduling 

¢ Cost Estimating/Management 

e Management 
Reporting/Analysis 

eBusiness Training & Tools 


» Professional 
Development 
¢ Flight Projects 
Development Program 
eFPD SATERN Courses 
* Development Dialogs 
¢ Curriculum Guides 


5S 


Expand Knowledge Sharing Capabilities 


SharePoint Knowledge Network Toolkits 


pdspi.gsfc.nasa.go Updated March 10, 2013 


nt Projects Direc... [7] FPD Planning and B Business Change Ini... (@) Orbital Launches of... NeW NASA Engineering 


GSFC Flight Projects Directorate P&S Best Practices 


FPD Program Planning and Control Network > 


GSFC Planning & Scheduling Best Practice | 


What is PP&C Best Practice Title: Verify Schedule Integrity with Schedule Health Checks 


mene SCHEDULE 


PP&C KNOWLEDGE NETWORK Control No. Best Practice Title Control Number: PS403.10 
PP&C Process Improvement 
Description: This best practice is intended to measure the credibility of the project-level 
and contractor Integrated Master Schedules (IMS) relative to NASA Schedule Test and 
Pees eee eee y, Assessment Tool (STAT) criteria, NASA Schedule Management Handbook processes and 
practices, Government Accountability Office (GAO) Schedule Best Practices and Defense 
Contract Management Agency (DCMA) 14 Point Assessment criteria. 


onus PS 403.01 Document Schedule Requirements in the Project Schedule I 
PP&C Studies e 


PS 403.02 Assign a Lead Planner/Scheduler to the Project 


| Purpose & Benefits: The primary purpose of the schedule health check is to assure that 


the IMS contains credible schedule data addressing the total scope of work at a level of 
detail sufficient for discrete progress measurement, management visibility, critical path 
identification & control and the capability to accurately plan necessary resources when 
needed to accomplish the work. 


Schedule Planning & A is Room (SPAR) 


'§ 403.04 | | s' “ — Compliance 
P Se ees GAO Best Schedule Practice and Criteria Comments 
Procedures oh olen t Score 


BP#1: Capture All Activities Green 
PS 403.05 Develop the Project-Level Integrated Miaster a. Schedule reflects WBS Green 
- truction | b. Schedule reflects all effort 
c. IMS includes all phases for entire duration of project 
d. IMS can be rolled up from detailed to intermediate to summary 
S 403.06 schedules Green @ 
e. Detailed schedules include all activities that must be performed to GFE to be added to IMS in next 
complete the work, including GFE, deliverables and services Yellow O update cycle 


@ 
@ 


Guidance id —_ 


PS 403.07 


t Health Status Indicator EE G ——_V<!: 


Project Nan 


St | Schedule Status 
Description Current Previous 
§ 09 


Document the Schedule Basis of Estim 
I 


Verify Schedule Integrity with Schedule HejStatus Date G/78/201 1 a in the 


schedules. 
Task and Milestone Count vor 


Description a Count % ol Total Change (CP) lof schedule 
cd Mi i 698 

indicators 

iructure and 

Bt must be 


identify and Control Giver/Receiver MV 


Completed Changes... os @ 


Approximately 100 changes were deployed from 
2012-2014 spanning schedule, cost, earned value, risk, and configuration management, as well as project 
coordination, reporting, performance analysis, and employee education 


Sct Accompishmemnmts Log 


complishments to date. Sach change is 
rticular ean r scipline area. md inctudes &2 description so that those 
weiftiar with the initi ive m become = © quainte with each achievement. Please visit the 
Cr Pihhases for a better under i oF hoes i RE,  aaveet: 232 = 


mer- ale mm Oxe)yalelalelelels\Vm@nelelaaly4iaye 
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ma tlavon|@)(=tone) mm Ou at-nalel= 


Na @ro}alalaleliale mm (otto mie) are’ 
Collaborative Network 


me) sanleltc me) m @uat-nalel= 


‘=<DP*V*PoR 


C=D*V*F>R 


D = Dissatisfaction with how things are now 
V = Vision of what is possible 
F = First, concrete steps that can be taken towards the vision 


if the product of these three factors [Dissatisfaction, Vision, and First] 
is greater than Resistance [Rj, 


this then equals Change [c] 


Never be afraid of change! Own it, expect it, 
Jan) 0) a= (Asm | oars) elem (=t- le meld al=acmiae)aam-lal’a eleciid(e)aee 


Created by David Gleicher in the early 1960s and refined by Kathie Dannemiller in the 1980s 38 


Dy-ValeK=)a ee) alee ame) ahve Oual-ialer= Initia tive 


cD) 
12) 
c 
iy 
a) 
ee 
c 
je) 
UO 
~~ 
£ 
”n 
py 
”n 
> 
<= 
— 
c 
Lu 


Setbacks in 
implementation, 
anxiety 


CRITICAL STAGE 


Stagnation/ Scope the Execute the 
Crisis problem and transformation 
plan the plan 


transformation 


Insecurity/ 
loss of 
momentum 


“Something is 
wrong,, “we 
are not 
getting there” 


More frustration, 
change did not 
reach everybody 


“We failed” 


Success or failure 


7 I i 


SUT le flare OM Zal-1icall OM Sa <-\’a coe 
Suc cessful Implementation 


Maximize Willingness 


Enhance Ability 


Increase Understanding 


n 
wn 
® 

= 

=] 
© 
® 
co 
® 

On 
= 
© 

Si 

>) 

Ae 
ro) 
® 
> 
® 
al 


Early Buy-ins 


a et Awareness Understanding Acceptance Adoption Ownership 
ontinuum 


>» Organizations don’t change, people do. Moving people up the continuum is key to 
changing behaviors required for success 


» Change management moves stakeholders through these stages to ensure progress 
Taian} e)(=yaal=ladi arom elena] ) o)gey-(elalers 
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| 
Those Facing Change canbe - wae 
Ol cer Naly<s1em alten lal(xomGn cele) ess 


NM at=WA\e \\(olor-] (-\-neeed Malchi<M-] aos Ol-10) 0) (<M alo g=1ae):4alP4om- mxolelom (oL-t-M- ale m=laalele-la-marei i) 
approaches that may help them do their jobs 


— Get as many of these people on your side. They become the “town-criers” who 
will ultimately help the change be embraced 


WM at-mOlaliniiolaast=re mela lalellii=)c=10 | coed M alicmsdqel0] oMaat-)VmeloM=lidal-l am Ular-\"\-] a-me)lmual-mxer-] ome) s 
unsure if the change will ultimately help them 


— You need to show the value of the new approaches to this group ASAP. If they 
like what they hear, they will become advocates. If you are unable to show 
value, this group may join the group below 


The Naysayers—This group often resists any change. Perhaps they have been 
successful for a long time and see no reason for change. This group is often 
$e] aercksi a ours] ale /Ae) aes), <=) eld lors] Me) mela Neel anlaalelallerciatelars 
— Minimize this group’s effectiveness. You can’t completely ignore them (think 
termites in wood), but you can’t devote too much time to them. Always 


address them or show interest, but don’t get bogged down. Limit their damage 
while keeping others from joining 
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S[epallicershalen=<c-l tate ava) elo sect vate bs 
Findings Related to PP&C 


(ONV-T ane] 0 U swam CI-Jal-1e-] Xoo) lala | atom @)ai(e<m-] alo \/-Wy-W [ats of -leine) mm Cl-lal-1a-] Mac) olelaccmigelan| 
2009 onward identified more than 300 recommendations in the areas of scheduling, 
management, and training. 


GAO and NASA IG Reports from 2009 to 2016 
GAO-09-436T Projects Need More Disciplined Oversight and Management to Address Key == GaQ.15-006 | GEOSTATIONARY WEATHER SATELLITES Launch Date Nears, but 


Challenges Remaining Schedule Risks Need to be Addressed 
GAO-09-306SP, GAO-10-227SP, and GAO-11-239SP Assessments of Selected Large-Scale GaQ.15.100 James Webb Space Telescope: Project Facing Increased Schedule Risk 
Projects with Significant Work Remaining 
GAO-10-387T NASA Key Management and Program Challenges GAO-16-309SP Assessments of Major Projects 
GAO-11-364R Additional Cost Transparency and Design Criteria Needed for NASA Projects Gao-16-461T Preliminary Observations on Major Acquisition Projects and Management 
GAO-11-552R NASA Data Issues and Compliance Challenges 


GAO-11-945T Polar Satellites: Agencies Need to Address Potential Gaps in Weather and GAO-16-688SU NASA's Needs to Improve Controls over High Impact Systems 
GAO-17-303SP, 100790 NASA: Assessment of Major Projects 


oe IG-12-012 Review of NASA's Lessons Learned Information System 
ere IG-12-021 NASA's Challenges to Meeting Cost, Schedule, and Performance Goals 
IG-13-008 NASA's Efforts to Reduce Unneeded Infrastructure and Facilities 
eyXe IG-14-018 Space Communications and Navigation: NASA’s Management of the 
Space Network 
GAC IG-14-020 NASA's Use of Space Act Agreements 
IG-15-007 Audit of the Near Earth Network 
GAO IG-15-013 NASA’s Management of the Deep Space Network 
IG-15-024 Audit of NASA's Joint Cost and Schedule Confidence Level Process 
GAC IG-16-004 NASA's Efforts to Manage Technical Capabilities - TCAT 
GAC IG-16-005 INVANSYAWSH ar UU SM O]UT< UNV OX) 11000) wd KO) 0(<1503 


IG-16-008 NASA's Efforts to Management Its Space Technology Portfolio 
IG-16-014 NASA's Management of the Near Earth Network 


NA NASA IG Semiannual Report; April 1-September 30, 2012 
NA FNS) @MCIONU CIN IIT11M 5/1 FN CTAOM\IAtSYAUR aii SIIS 
NA Geostationary Weather Satellites: Recommendations for 
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A Few of My Favorite Management Adages 


- 


x 


ian m(O)WVACeX= 1 AYL0L0 MOL =NV,=1 (0) or- mexolany X=) |[alcaavdcile) aime) ae- lame) ecx-lalrc-idcelamulald| mYcelem at-\\(-mr- 
compelling vision for your own life — a better understanding of your own 
values, needs, expectations, hopes, and dreams?” -Joseph Boyett 


" Follow the OODA (Observe-Orient-Decide-Act) loop - Sun Tzu’s Art of War 


=" One doesn’t discover new lands without losing sight of the shore for a very 
long time - Andre Gide 


=" Our doubts are traitors and make us lose the good we oft might gain by fearing 
to attempt - Shakespeare 


= Some days you’re the pigeon and some days you’re the statue - Shinn 


=" Hard work is usually the easy work you didn’t do when you were supposed to 
do it - Shinn, which | probably stole from somewhere 
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It is difficult to say what is 
impossible... 

for the dream of yesterday 

is the hope of today 

And the reality of Tomorrow. 


- Robert H. Goddard (1882 - 1945) 
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Oey aalaalelalor-necelar 
The Key to Change Management 


Communications tools are focused on stakeholder messaging and status updates during the BCI process, 
as well as ensuring awareness, understanding, and adoption of changes throughout the implementation process 


a 


Communications Plan 
Communication tools or Standardized look and feel that 
activities to build accompanies all materials 
awareness of the a) 


Overview Presentations 

Briefings to build awareness among 
key internal and external 
stakeholders 


Branding Awareness Building Meetings 
All hands meetings; 
best practices forums; ™ bay 


4 
ractitioner trainings; 
p gs; » 


change’s purpose and 
direction 


Process for Action Teams 
Reference guide for 
Action Team 

members 


Fact Sheets 

Techniques, tools or 

processes that have 

been identified by = 
as outstanding and \=J 
replicable 


SharePoint Pages 
by Action Team 
Internal website 
for Action Team 
reference 


7 


Action Team Summary of 
Activities 

Overall progress 

made 


Executive Notebooks 
Compendium on the 

BCI to give leadership 
summary overviews 

and detailed information 


SharePoint Page as Knowledge 
Exchange Portal 

Final documents, 

reports and 

recommendations 

for historical archive 


Status Reports 
Bi-weekly 
publication to 
share and 
archive overall 
progress 


Email Messaging 
Issue-specific messages 
and updates that 

allow for ongoing 
corporate 

messaging 


Stakeholder Analysis 
Key constituencies & 
that can help 
advance or 

hinder changes to 

be implemented 


shadowing; lunch and = 
learns; monthly management 
meetings; EVM practitioners 
meetings; and Combined 
Resources Forum 


Q&A Interviews 
Focused on a key leader 
from one of the 

Action Teams 

to expand 

program visibility 


& - 


Website for External Audiences 


Implementation Plan 
Detailed planning 
document 

for each change to 
be implemented 


Blleksuio) al W=y-Keu lave Ouat- paler 


Not all resistance is 
without merit — assess 
whether or not a resister 
has sound reasons or 
concerns for refusing 

to change 


Provide an opportunity for 
resisters to express their 
point of view — you will 
discover the barriers to the 
change effort 


Constantly address “What’s 
in it for me?” — educate 
resisters about the change 
effort by listing the 
benefits of the change for 
your organization and for 
the individual 


Encourage a role for 
resisters — they are more 
likely to buy into the 
change rather than resist it 
if involved 


Share your belief in the 
positive impact of the 
change initiatives to 
your organization 


Express personal 
confidence that your 
change initiatives are 
the right direction for 
your organization 


Ask, “What else can 
|/we do to achieve the 
desired outcomes?” 


Proactively take 
“ownership” of 
applicable change 
initiatives — 

be the change 


Provide resources, 


development 
opportunities, 
coaching, and 
mentoring 


Delegate work so 
that others are 
involved and 
accountable, 
manage details 


Encourage 
personnel to 
contribute to the 


resolution of issues 


that will arise 


Value input from 
every level 


Provide candid and 
ongoing feedback to 
the initiative team and 
leadership 


Respond openly to 
fears, realities, and 
rumors 


Identify what things are 
most painful about the 
change in an upfront 
“here’s how we will 
address it” manner 


Communicate early, 
often, and in a variety 
of ways 


Celebrate short-term 
wins and communicate 
those to larger 
audiences 


Publicly recognize 
individuals who are 
making change happen 


Emphasize that short- 
term wins are 
important but there is 
still much work to be 
done 


Share lessons learned 
as a means of 
leveraging best 
practices — you are 
vital to setting the right 
climate for a successful 
change implementation 
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=» Possess a combination of professional experiences and personal qualities 
and attributes 


= Possess a fairly common set of personal qualities and attributes which are 


actively sought in potential candidates: 


=» Possess positive attitude 


IW Feliaiesllammers ance (e)amr-linlible(=tsmlamuals 
face of seemingly impossible 
(e) ofsyrs (el (sts) 


Always seek the best way forward 
from any setback 
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Possess strong leadership 


Motivate others to achieve project goals 
Instill positive attitude in others 

Lead by example 

Delegate authority and trust 

Are people oriented 


Possess high degree of integrity and 
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= Possess [technical] competence 


— Systems perspective: understanding how all technical disciplines 
jiu] aevi(elamtele(cuatcve 


— Demonstrated hands-on experience: functional management and 
KyeYom=valellalercys 
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management disciplines are integral to the project effectiveness 


— Ability to make informed decisions based on an understanding of 
WFe 1 a(@]0 komme | sxel] 8) alot) 


— Notional career progression might be: component engineer, 
subsystem engineer, systems engineer, observatory or instrument 
systems manager, deputy project manager 
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= Possess strong decision-making skills 
Same ifelcomsxelelaleme(-Lelts}(e) atom Viva lelelmere)an|e)(oiccmlalelanarelite)al 


— Understand when information is sufficient to make a decision based on expert 
(o) e) i alte) alswe) mais). ccwr-ta lemme) 40) 0y-Ve)i [laters 


— Take responsibility for decisions 
=» Possess confidence 
— Beconfident in ability to work through problems and accomplish goals 
— Be able to compromise, be flexible 
— Possess sense of humor 
» Are goal focused 
momen Ox-| @)-16)(me)im e)r-lavaliarepmanlelihyc-lijalem-lalemel|acreulare| 
— “Keeps an eye on the prize” despite a variety of distractions 


— Committed to getting the job done; hardworking, positive, enthusiastic . 


